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Answer the following four questions. You are allowed to use the 
tables of standard normal curve ordinates and areas in vour answers 
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Question No. 1 



( ' : marks) 



(a) Let S={a, b, c, d, e, f} with P(a)=V'\ P(b)=V'\ P(c)=V\ P(d)=r/'\ P(e)=V‘ and 
P (Q =3 /' V Let A={a, c, e}, B={c, d, e, f} and C={b, c, f}. Find: 

i) P(AB). 

ii) P(B/C). 

iii) P(C/A c ). 

iv) P(A c /C). 



(b) Let A, B, and C be events. Find 
event that: 

i) A and B, but not C occurs. 

ii) Only A occurs. 

In a certain college. To % of the t 
girls constitute "i * % of the stud( 
mathematics, determine the nrnh 



an expression, and exhibit the 



diagram, for the 



of the girls are studying mathematics. The 



Question No. ? 



( i A marks) 



(a) Find the expectation, variance, and standard deviation of the random variable x with density 

function P(x) given as: } 
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Cb) p™ 'e that for any random variable x: 

i) E(ax + b) = a E(x) + b 

ii) V(ax + b) = & V(x) 

iii) E(c) = c 

iv) V(c) = * 

where a, b, and c are constants. 

(c) If the density function f(x) is given by: 



f(x) = 



•<x<' 

' < X < t 

elsewhere 



find the distribution functio 










uestion No. r 



l iucjrr\$j 

(a) A coin, weighted with P(H)= r/t and P(T)= Vi is lossed th • 

S»tributlo r,ablC den ° ting th . e lon 8 est string of heads that occurs. 

n, expectation, variance, and standard deviation of x. 



Let x be a 



(b) Consider the following binomial probabil 



uv 



P(x) = 



(*- v )‘ (*- r ) '■* 



* » *•*» 



where x is a random variable 

”° Wma 7 tnals <") are in the experiment? 

iii) GraphP(x). ° f P ’ proW,ilil >' 01 

IV) Find the mean and standard deviation of x. 

,c> is,: def “ ,ive Rnd ,he «■» 



• i 



items. 



Question No. * 



( 1 A marks) 



(a) Let ^dom variable with a standard normal distribution <D. Find: 

ii) P(- < x < t.Tt) 

iii) P(-.i» < x < '.Tit 

iv) P(--.vr < x < •) 



(b) Let x be a random variable with the standard 

t, standard units, if: 

>) P(- <x<t)= -.tTri 

ii) P(x<t)= -.viiv 

iii) P(t < i < T) = 



normal distribution O. Determine the value of 
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events. Find an exfoessiap and exhibit VeX-diagram for 



\ 

occurs 

;urs. 



iuestionJ 

(1) Lei A and B be 
the event that; 

n< f B occyrs Le - on[ y a v. 

(n) Either A or B, but not ho^ occi 
(in) A ohqpt B occurs ' 

(iv) Neithe r A nor B occurs 

S!f"t^ Weighted S ° the P robabilif y «f » ™mber appearing when 
the dte is tossed u Dgmortin,,! .o>K, 8 

.A.. *f? n no ) ® “ {pnme no.} C - {odd no.} 

° f eac h ^amp *gpoint of the sample space 
(li) Fmdg(A) , P(S) and E(G) - 

(iii) Find tKeprdbabilnylRat 

(a) An ev'en of^Jome number occurs 

(b) An number occurs 

(c) A but not B occurs 

(3) Let A and B be events with P(A) = 1/3 , P(B) *= 1/4, and P(A U B) = 1/2 

Find: (i) PfA j B) (ii) p(B [ A) 

(iiiJF(AnB c ) (lv>P{A | B c ) 

(4) If the density function f (x) is given by: 

1-X 0< x£ 1 

x-1 l<x£2 

0 v elsewhere \ 

Find the distribution function, and sketcliboth 
functions. " 

Ouesiwn 2 

(1) live probability that a man will live 10 more years is 1/4, and the 
probability that his wife will live 10 more years is 1/3, Find the probability that: 

(i) both will be a live 1 0 more years 

(ii) at least orie will live 10 more years 

(iii) neither will be live 10 more years 

(iv) only'th^wife will live 10 more years 

(2) Let X be a continuous random variable with the distribution 

if 0 < x < 5 ■ ■ 

Lo v elsewhere ( /y 

(i) Evaluated (ii) Ffind P( 1 < x s < 3). P(2 <\< 4), and Pfc < 3) 

Good Luck ' Pro] 



f(x) = 



ic distribution and thetiensity 
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Answer all the folio w inf questions; 

Question No. 1 

(■) If A and B we independent events * prove that A* and B are independent. 

(b) Let A and B be events with P(A) =1/2, P<B) “ 1/3 and P{A n B >»l/4. 

Find , ii-P(B|A) , iii-P(Au B) , tv- PfA'IB 1 ) , v- P(B C | A 6 ) 

(e) If X be a continuous random variable with the probability 
P(x) ^ x / 2 0 < x < 2 p and zero elsewhere 

Find the cumulative distribution Sanction, mean, variance* and standard deviation 

■% 

Of X. tfr**-* a 

(d)Givcn a and b are constants * find with prove i - E(a) 13 ? ii - Var(a + b) = 7 

Question No, 2 

(a) Three light bulbs are chosen at random from 1 5 bulbs of which 5, are defective^ 

^ ■> * ! n * , » ^ . 

Find the probability that ; i- exactly one is defective, ii- none is defective* 

He j ! 1 

iii- at least one is defective iv- at most one is defective 

(b) I jet X be a continuous random variable with distribution 

f(x) * x / 6 + k if 0< x < 3 and fl(x) equals zero elsewhere. 

Sketch the graph of fl(x) and thus i- Evaluate k u- Find P(1 < X < 2) 

(c) A pair of fair dice is tossed. Let X assigns to the sum of dices numbers. 

Calculate the mean, variance and standard devinrinn nf V 

v * _ . 




(d Let X be a random variable with the binomial distribution b(k;n h p). 
Prove that E(X) ™ np* 
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0.160 



jivfio ifc© following table. 

Find; 



! a) p = E(x) 

W <T = 4E{X-fif 

J ; 

ShjL^* e * PeCtotl0n ' varial,ce «>e standard deviation of each of the 
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p(*j 


1/3 


n* 


1/6 
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Y (l>) A coil! weighted so that P(H) M/3 and P(T) - 2/3 is tossed until a head or four tails o* 






ur; 



Find tlic c xjiet Urd Timber of'imscs of the coin. 



iftc) Determine tlv expected number of btvy& in a family wfth children, assuming tv vx 
distribution to be i qoally probable. What is ihJjwbability that the expected number of ho t$ 



docs occur? 

(tl) Let X Iv a random variable wiili the binomial ili3tribminnb{k;ri ; p). 
Prove dial FOC* “ ip. 



Question No. 4 



(18 marks) 



(a) Dcurmsne the expected number of boys in a family with 8 children , assuming the so. 
distribution to t« equally probable. What is the probability that the expected number of 

boy$ does occur? 

ippose the dimeters of bolts manufactured bv a company are n orma l ly dist ributed^ 
with meanO.25 inches and standard d evi a lign jUfl inch es . A bolt is considered 
dclec live if its diameter is < 0 20 inches d Find the percentage of dcfectiv: 

bolls manufae t;rcd by the company. ^ MjI 

(b) Suppose the hoghts of 1000 male students arc normaly distributed with mean 175 

ce tile meters ajid standard deviation 20 cint«meer>. 




Find the number ( f students with heights: 



j- less than or iqusl to 130 centimeters. 

iii- between r'O and 180 centcmeievs 

1 



vz\ 

ii- between 1 50 and 160 centcmcters. 
iv- greater than or equal to 200 centcmcters. 

Vs>G 
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Answer all the following question s: 

Question No. 1 (17 «, mks) 

(si) ] f A and B are Independent events , prove that A and B c are independent 
(b) !,cl A and B be events with P(A) s I/3* P(B) = 1/2 and P(A n B ) m l/d, 

Find :i-P{A[B^ . ti-F{B|A) , iii-P(Au B) * iv- P{A c 1B e ) t v- PtB^A 6 ) 
ft) If X be a continuous random variable with the probability 
P(sc) 13 xM G < x < 4 * and zero elsewhere 

Find the cumulative distribution function* mean* variance, and standard deviation X 
(d)Given ;i and b ^re constants ± find with prove i - B (ft) “ ? ii - Var{aX + b )_■ ? 



where X is a continuous random variable. 
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Question No. 2 (I 7 m*to) 

(a) Three light bulbs are chosen at random from 20 bulbs of which 5 are defective. Find ibi 
probability that : i- exactly one is defective* li- none is defective* 

Hi- at least one is defective iv- at most one is defective. i/ 



(b) Let X be a continuous random variable with distribution 

ffx)' x/4^k f if0£x^ 4 and ffr) equals zero elsewhere 

Sketch the graph of «[*) *«d thus i- Evaluate k ii-Frn) P(1< X< 2) 

' c * 




„ A pair of fair dice is Mi Let X «igna .0 -he «n ofdiceamn^. Calcuiate the 
mean, variant* and standard deviation of X. 



(d) Let X be a random variable with die binomial distribution MM.P) 
Prove that E(X) * np, 

s' ^ .... - • } 



x 



0 ,vi r ' (id maria) 

Question N±2 ^ wgbSfflMh* and let V dw>* 1 or 4 

„) A fayte » tnmi. Ut ^ ±cprobabm , expect. *** 

according as on odd or an even number appears. ^ 
and standard deviation of: 
j. x if- Y iib X+Y * v " ^ 
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iv) 



J»W- 25* 0slxSS 

, 0 elsewhere 



3 ) Prove for any random variable x 

I 

0 E (ax+b) a aE(x) + b 

E) V {ax t b) a A'(x] 



ill) E fc) e c 

| 

fc 

lv) V (c) =0 

i ^ 

*} Tim heart association claims that only 10% of adults over 30 can pass 

e physical fitness test Suppose that four adults are randomly selected 
and each is given th^fitness test 

riCAAf 

\ a} Find the probability that fh*ee of the four adults pass the test 

^ i 

bj Find the probability that three of the four adults pass the test 



c) Let x represent the number of the four adults who pass the test 

■ 

d) Drive a formula for p(x), the probability distribution of tlie 
binomial random variable x. 

5] Refer to problem 4. Use the formula for a binomial random variable to 
find the probability distribution of x t where x Is the number of adults who 
pass the fitness test, graph the distribution 
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0.0036 


0.0001 



6) Refer to problem ? .Calculate the mean and the standard deviation. 

, ■> | 

7} Give a formula for p(x) for a binomial random variable with n»7 and p* 
O.fr 

. i 

* 

Sj Consider the following binomial probability distribution 

>P{x) = ( 5 \o.7)'(0.3) i -',X = 0, 1, 2. 3, 4, 5 

W : :>! 

i i m 

a) How many trials n are in the experiment? 

! i! 



c 
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r 
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t Is the value of p .the probability of success 7 
c > Graph p( X ) 

d) Find the me al , and the standard deviation of*. 

9 ) Suppose X Is a binomial random variable with n - 3 and p»o.3 

a) Calculate the value of p(x), x=0, 1, 2, 3, using the formula for a 
binomial probability distribution. 

b) Find the mean and the standard deviation of x 

10) If x Is a binomial random variable. Calculate mean, variance and 
standard deviation for each of the following 

a) n -80 f psOi 

b) n =70 ,p=Q*9 

c) n =1000 , p=0.04 



